DNA damage induced by m-phenylenediamine and its derivative in the presence of copper ion.
To clarify the mechanism of carcinogenesis by hair dyes, we compared the extent of DNA damage induced by mutagenic m-phenylenediamine and 4-methoxy-m-phenylenediamine, using 32P-5'-end-labeled DNA fragments obtained from the human c-Ha-ras-1 protooncogene and the p53 tumor suppressor gene. Carcinogenic 4-methoxy-m-phenylenediamine caused DNA damage at thymine and cytosine residues in the presence of Cu(II). Catalase and bathocuproine, a Cu(I)-specific chelator, inhibited 4-methoxy-m-phenylenediamine-induced DNA damage, suggesting the involvement of H2O2 and Cu(I). Superoxide dismutase (SOD) enhanced the DNA damage. Formation of 8-hydroxy-2'-deoxyguanosine (8-OH-dG) was induced by 4-methoxy-m-phenylenediamine in the presence of Cu(II). UV-visible spectroscopic studies have shown that Cu(II) mediated autoxidation of 4-methoxy-m-phenylenediamine and SOD accelerated the autoxidation. On the other hand, non-carcinogenic m-phenylenediamine did not cause clear DNA damage and significant autoxidation even in the presence of Cu(II). These results suggest that carcinogenicity of m-phenylenediamines is associated with ability to cause oxidative DNA damage rather than bacterial mutagenicity.